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SUMMARY 

Previous pressure data have been presented on a 1- by 3-meter semi span 
wing which has streamwise tip fairings for the various sweep angles. The 
present report contains pressure distributions on a 1- by 3-meter semi span wing 
with a tip that is streamwise at 0° sweep. This tip becomes nonstreamwise as tiie 
wing is swept. At 0° sweep angle, the semispan wing has a taper ratio of 1.0 and 
NACA 0012 airfoil section contours. The test was conducted in the Langley V/STOL 
tunnel at a free-stream dynamic pressure of 2.46 kPa (51 Ibf/ft ). Pressure 
distributions are presented for sweep angles of 10°, 20°, 30°, and 40° with an 
angle-of-attack range from -6° to 20°. The data are presented without analysis 
or discussion. 


INTRODUCTION 

Previous pressure data (ref. 1) have been presented on a 1- by 3-meter 
semispan wing with a streamwise tip fairing at sweep angles of 0°, 10°, 20°, 
30°, and 40°. Recent efforts to develop three-dimensional boundary-layer codes 
for arbitrary wing geometry has raised interests in obtaining detailed flow- 
field data around the root and tip regions of finite wings. The present report 
provides pressure distribution data on a 1- by 3-meter semispan wing at 10°, 
20°, 30°, and 40° sweep with a nonstreamwise tip fairing. The nonstreamwise 
tip fairing is used to provide a closer look at the detailed pressures near the 
tip of the wing. 


*Joint Institute for Advancement of Flight Sciences, George Washington 
University. 




SYMBOLS 


Values are presented in both SI and U.S. Customary Units. Values were 
obtained in U.S. Customary Units. Second symbol denotes computer printout 
symbol. The coefficients and symbols are defined as follows: 

2 

A aspect ratio, b /S 


span, m (ft) 


Cp,CP 


pressure coefficient. 


P - 


c,C chord normal to leading edge, m (ft) 

pi 

c_ section normal -force coefficient, I (C „ - C ) d(^— ) 

n ’ J ' p,«, p,u' \c/ 

2 

p local static pressure, kPa (Ibf/ft ) 


free-stream static pressure, kPa (Ibf/ft^) 


free-stream dynamic pressure, kPa (Ibf/ft ) 


2 2 

wing area, m (ft ) 


U free-stream velocity, m/sec (ft/sec) 

x, X distance in chordwise direction, m (ft) 

y, Y distance in spanwise direction, m (ft) 

z, Z normal distance from x,y plane, m (ft) 


a geometric angle of attack, deg 

n semi span location, 


2 



A 


swnap anf'lfis dag 


'/ 5 SORT square v'oot 


Subscri 

nts: 



lower 

surface 

u ,IJ 

upper 

surface 


MODEL DESCRIPTION 

A senispan pressure wing of taper ratio 1.0 was constructed with NACA 0012 
airfoil soot.ion contours. The NACA 0012 airfoil section was selected because 
of its good lov;~ and high-speed performance characteristics and because of the 
availability of additional test data over a wide range of test conditions. 

(See refs. 2 to 4.) Coordinates of the NACA 0012 airfoil are given in reference 
2 and are also presented in table I as pressure tap locations. A schematic 
drawing of the model and support system is shown in figure 1. The range of 
sweep angles, 0° to 40'^, was made possible by the movement in the pitch mechanisms 
of the model support system with the addition of one of the two wedge blocks 
(i.e., 12" or 33'’) at the wing root. The wing slot inserts prevented flow 
through the reflection plate. The wing tip was made with a semi body of revolu- 
tion shape having a radius equal to one-half the thickness of the wing at a 
given chord location. These tip fairings did not contain static-pressure taps. 

To insure sufficient available data, 60 pressure orifices were installed 
in each of 10 chordwise stations making a total of 600. The spanwise distribu- 
tions of the pressure taps are presented in table II and were determined by the 
following equation for A = 0°: 

n = 0.05 + 0.95 cos ^0 = k = 9) 

where k is the station number starting near the wing root. This distribution 
allowed for a concentration of pressure taps in the outboard section of the wing 
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where the spanwise pressure gradients are the largest. Values of wing span and 
aspect ratio for the wing at different sweep angles are presented in table III. 

A circular reflection plate with a diameter of 3.05 meters (10 ft) was 
designed to simulate a full-span wing and to move the semispan model away from 
the tunnel-wall boundary layer and the model support system. 

The model was fabricated by covering a solid aluminum spar with a fiber 
glass skin. The pressure tubings were embedded in the fiber glass skin and 
routed to a set of scani valves attached to the sting mount below the reflection 
plate. A photograph of the model mounted in the Langley V/STOL tunnel at 30° 
sweep is shown in figure 2. 


TESTS AND CORRECTIONS 

The investigation was conducted in the Langley V/STOL tunnel at a free- 
stream dynamic pressure of 2.46 kPa (51 Ibf/ft ). Pressure measurements were 
obtained through an angle-of-attSck range from approximately -6° to 20° for 
each of the four sweep conditions, 10°, 20°, 30°, and 40°. A transition strip 
consisting of No. 80 carborundum grit was installed on the upper and lower 
surfaces at 0.05x/c. The grit size was selected according to reference 5. 

A correction due to the blockage effects of the model and support systems 
was applied to the free-stream dynamic pressure by using the method described 
in reference 6. A correction due to the jet-boundary effects was applied to 
the angle of attack by using the method described in reference 7. In addition, 
a correction due to flow angularity of the wind tunnel and the misalinement of 
the model in the tunnel was applied to the angle of attack. The flow-angularity 
correction was obtained by plotting and matching the upper and lower surface c^ 
obtained from a pressure integration at the indicated angle of attack for 0° 
sweep. The angle correction is the offset angle from 0° to the intersection of 
the upper and lower surface c^ curves because the NACA 0012 airfoil is a 
symmetric section. 
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PRESENTATION OF RESULTS 


The pressure data are presented as plots of pressure coefficient against 
square root Of x/c locations. Plotting the pressures against the square 
: )l of x/c instead of against x/c has the effect of spreading the nose 
vure distribution. The pressure data are presented at sweep angles of 10°, 
30°, and 40° for an angle-of-attack range of -6° to 20°. Tabulation of 
' ;-’essure data is presented in tables IV to VII. The data are presented 
O', analysis or discussion as follows: 


i 

1 Sv/eep angle, 
; deg 

i 

a, 

deg 

2 

kPa (Ibf/ft^) 

Figure 

Table 

i 10 

-5.68 to 19.53 

2.47 (51.6) 

3 

IV 

i 20 

-5.88 to 17.19 

2.46 (51.3) 

4 

V 

1 30 

-5.85 to 17.14 

2.48 (51.7) 

5 

VI 

j 40 

I 

-5.81 to 17.01 

2.46 (51.4) 

6 

VII 
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TABLE J.~ CHORDWISE LOCATION OF STATIC-PRESSURE TAPS 


x/c 

z/c 

for - 

Upper surface 

Lower surface 

0 

0 

0 

.001938 

.007786 

-.007786 

.005101 

.01.2371 

-.012371 

.008^112 

.015751 

-.015751 

.012003 

.018643 

-.018643 

.015533 

.021081 

-.021081 

.02016A 

.023692 

-.023692 

.026691 

.026927 

-.026927 

.043449 

.033474 

-.033474 

.068029 

.040393 

-.040393 

.096415 

.046215 

-.046215 

.127694 

.050912 

-.050912 

.161629 

.054573 

-.054573 

.197963 

.057260 

-.057260 

.236335 

.059018 

-.059018 

.276981 

.059893 

-.059893 

.319422 

.059933 

-.059933 

.363751 

.059168 

-.059168 

.410335 

.057631 

-.057631 

.458507 

.055365 

-.055365 

.508984 

.052366 

-.052366 

.561119 

.048693 

-.048693 

.615491 

.044342 

-.044342 

.671552 

.039352 

-.039352 

.728190 

.033838 

-.033838 

.785998 

.027770 

-.027770 

.843881 

.021246 

-.021246 

.900483 

.014420 

-.014420 

.956240 

.007242 

-.007242 

.99619 

.001793 

-.001793 

1 .0000 

0 

0 
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TABLE III. - WING SPAN AND ASPECT RATIO FOR WING 
PLANFORM AT DIFFERENT SWEEP ANGLES 


Sweep, 

deg 

b/2, 

m 

Aspect 
ratio, A 

10 

2.98 

6.03 

20 

2.91 

5.80 

30 

2.83 

5.37 

40 

2.53 

4.44 
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Detachable 
trailing edge 



Figure 1.- Schematic drawing of semispan pressure wing model. 





Figure 2. - 


1- by 3-meter semi span wing with nonstrearrwise tip installed in the 
Langley V/STOL tunnel at 30'’ sweep. 
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